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Revenue tons of freight carried by rail in Texas have been forecast 
to 1990 using mUltiple regression analysis and trend analysis. Data were 
gathered on the dependent variable (revenue tons of freight carried by 
rail in Texas) and on twenty-nine independent variables (economic 
indicators of the Texas economy) for the base period 1950 to 1972. 
Missing values from the time series data were estimated with the aid 
of the OMNITAB computer program POLYFIT. Multiple regression analyses 
were used to measure the linear relationship between the dependent variable 
and a set of independent variables, taking into consideration the inter-
relationships between the independent variables. From these analyses, a 
set of ten independent variables was selected as providing the best 
predictor regression equation. 
Forecasts for each of the ten selected variables were computed for 
1975, 1980, 1985, and 1990 by extrapolating a chosen trend curve. These 
forecasted values were then substituted into the regression equation to 
yield forecasts for the tons of revenue freight carried by rail in Texas. 
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This is the third in a series of reports designed to forecast future 
demand for various modes of transportation in Texas and the West South 
Central states. Reports already published are ~ Forecast of Air ___ -=_ 
Originations in Te~~ to 1990 and Forecast of Truckload Freight of Class I 
Motor Carriers of Property in the Southwestern Region to 1990, both by 
Mary Gorse. Other reports the series include a forecast of air 
cargo originations in Arkansas, Louisiana, and Oklahoma, and a forecast of 
pipeline movements. 
Problem Studied 
Revenue tons of freight carried by rail in Texas have been forecasted 
to 1990 using multiple regression analysis and trend analysis. This method-
ology was used initially in ~ Forecast of Air Cargo Originations in Texas to 
1990 and has been modified slightly in order to develop the forecasts for 
truckload freight and rail freight. While this report was confined to a 
forecast of revenue freight carried by rail in Texas, the methodology is 
equally applicable to other states, provided the necessary data on the vari-
ables can be obtained. For a more complete explanation of the forecasting 
procedures readers are referred to the earlier reports in this series. 
Results Achieved 
The development of the rail transportation system in the United States 
is reviewed in three perspectives: historical, current, and future outlook. 
Several recommendations are made for the improvement of the existing system, so 
that it can reasonably be expected to accommodate its share of the 4,100 billion 
ton-miles in total freight requirements projected for the 1990s by the Depart-
ment of Transportation. 
Data were gathered on the dependent variable (revenue freight carried by 
rail in Texas) for the base period 1950 to 1972. Data on twenty-nine in-
dependent variables (economic indicators of the Texas economy) were gathered 
for the same time period, with any missing values being estimated by the 
OMNITAB computer program POLYFIT. POLYFIT allows the investigator to de-
termine what type of curve best fits the known data points. 
Multiple regression analysis (SPSS, Statistical Package for the Social 
Sciences) was used to measure the linear relationship between the dependent 
variable and a set of independent variables. The equation from step ten 
of the SPSS subprogram REGRESSION, using the stepwise mode, was selected as 
the best predictor regression equation. 
v 
Forecasts for each of the ten selected variables were computed for the 
years 1975, 1980, 1985, and 1990 by extrapolating the chosen curve (either 
first degree polynomial, second degree polynomial, exponential, or Gompertz). 
The forecasted values were substituted into the regression equation to yield 
forecasts for the tons of revenue freight carried by rail in Texas for 1975, 
1980. 1985, and 1990. 
Utilization of Results 
The results will be of interest to transportation planners for Texas, 
forecasters of traffic in all transportation modes, and individuals with a 
particular interest in rail freight traffic. The methodology employed in 
developing these and other forecasts in this series should be useful to 
anyone attempting a similar study for another region or transportation mode. 
Conclusion 
is: 
The ten-step equation selected as the best predictor regression equation 
Revenue tons of 
freight carried 
by rail in Texas 
~ 152.15082 Fabricated metal products value added by 
manufacture 
- 0.77856 Sand and gravel production 
+ 0.21297 Crude petroleum production 
- 0.04337 Value of mineral production 
+ 80.25791 Chemical and allied products value added 
by manufacture 
- 373.28613 Lumber and wood products value added by 
manufacture 
- 0.02102 Natural gas production 
- 111.28568 Apparel and related products value added 
by manufacture 
+ 173.59303 Stone, clay, and glass products value 
added by manufacture 
- 13.96414 Resident population estimates 
+ 276,742.15402 
2 
with R ~ 0.99362, a <0.005, V- ~ 0.0133567, and a <0.001. 
c x eq 
The forecasts for revenue freight carried by rail in Texas were 
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History of Rail Transportation 
Before the Revolutionary War products were transported and distributed 
by packhorses, wagons, stage coache~ barges, and boats. The first railroad 
in the united States was built in 1826, over a route of 2 3/4 miles, from 
granite quarries at Quincy, Massachusetts, to the Neponset River. 
The first railroad built for the use of the general public was the 
Baltimore and Ohio, which was chartered in 1827. Three years later, 
in 1830, the first 13-mile section was opened to the general public. Other 
railroads were chartered around this time, and b~ 1830 there were 23 miles 
of rail lines in operation in the United States. 
The early developmental period of the railroads was stimulated by invest-
ments of capital which had previously been associated with canals and turn-
pikes. Where a new railroad was built, increased prosperity quickly followed. 
It was this profitability which prompted the building of new railroads 
throughout the country. New lines were constructed on the assumption that 
the demand would grow to meet the increased capacity, and for many years this 
was the case. The expansion in railroads was predominately east to west, but 
it was not until May 10, 1869, when the Union Pacific and the Central Pacific 
rails met at Promontory, Utah, that a truly transcontinental railroad was 
completed. 
The 23 miles of rail line in 1830 grew to 3,000 miles in 1840 and to 
9,000 miles in 1850. The period of rapid expansion in railroad mileage began 
in 1850 and by 1860 there were 30,000 miles of line in operation. By 1900 
there were 193,000 miles of line and this increased to an all-time high of 
254,000 miles in 1916. 3 Since that time unprofitable mileage has been 
abando~ed at a fairly steady rate, slightly in excess of 900 miles per year, 
leaving an estimated 201,300 miles of line in operation in 1973. 4 
lWilliam J. Knorst and E. Albert Ovens, Transportation and Traffi~ 
Management, 13th ed. (Chicago: College of Advanced Traffic, 1972), pp. 3-6. 
2Ibid ., pp. 6-9. 
3John F. Stover, American Railroads (Chicago: University of Chicago 
Press, 1961), pp. 264-269. 
4Association of American Railroads, 
Yearbook of Railroad Facts (Washington: 
1974), p. 48. 
1 
Economics and Finance Department, 
Association of American Railroads, 
Along with increased mileage, the capacity of equipment and the revenue 
ton-miles (the product of the weight of the lading in tons and the distance 
transported in miles) likewise increased. The peak of rail transportation 
prior to World War II was reached in 1929 and amounted to 447.3 billion 
revenue ton-miles. Revenue ton-miles have generally increased in recent 
years, with the all-time high, more than 851.6 billion revenue ton-miles, 
established in 1973. 5 
Present Status of Rail Transportation 
The volume of intercity freight in the United States has increased 
significantly over the years, but relative to its competitors the railroads' 
significance has decreased. The total volume of intercity freight in 1929 
was 454.8 billion ton-miles. At this time railroads transported 74.9 per-
cent of the total intercity freight. The volume of intercity freight has 
increased to a 1973 total of 860.0 billion ton-miles; the railroads' share, 
however, has decreased to 38.7 percent. During the same period the proportion 
transported by trucks rose from 3.3 percent to 23 percent, while that by 
pipelines increased from 4.4 percent to 22.3 percent. 6 
According to a 1973 study, "The loss in the railroads' market share can 
be attributed to three basic causes: (1) the greater growth of traffic 
possessing characteristics for which other modes have a comparative advantage; 
(2) the loss of traffic to new modes having inherent cost and service ad-
vantages for the traffic; and (3) the diversion from railroads of traffic 
for which the rails have an inherent or latent comparative advantage that is 
thwarted by regulation or other impediments.,,7 
The newer modes of transport (truck, pipeline, and airplane) have developed 
to satisfy specialized needs, resulting in the reallocation of traffic on the 
basis of comparative advantage. The trucking industry has flourished largely 
because of the Interstate Highway System and because of a general shift to 
high-value cargo, with ~mphasis on the quality of service. 8 Pipelines have 
likewise increased their share of the freight market as a result of their low 
cost per ton-mile and their increased capacity made possible by large-diameter 
5Ibid., p. 29. 
6Ibid ., p. 36. 
7Task Force on Railroad Productivity, Improving Railroad Productivity 
(Washington, 1973), p. 32. 
8Ibid ., pp. 33-36. 
2 
pipe. Finally, airlines, with the advent of the new wide-body jumbo 
have increased cargo capacity while decreasing costs. 
The continued growth of intercity freight traffic is well estab-
lished, but the composition and demands of that traffic have changed in 
ways which tend to be suited less and less to traditional forms of rail 
transportation. It is these changes in market and demands which have re-
sulted in the railroads· loss in the freight market. 
Future Outlook for Rail Transportation 
The railroad industry today presents a troubled appearance. Several of 
the railroads in the Northeast are in bankruptcy proceedings, with several 
other lines throughout the united States nearing that state. According to the 
Task Force on Railroad Productivity, "The Penn Central is in some ways only 
a more extreme manifestation of trends present throughout much of the in-
dustry.fl 9 Problems such as inadequate earnings, unreliable service, deteri-
orating physical plant, and an ineffective organizational structure must be 
overcome before American railroads can attain the efficiency of which they are 
capable. 
The Department of Transportation has forecast that the total freight 
requirements in the 1990s will be 4,100 billion ton-miles. 10 Rail transport 
will be responsible for moving a greater proportion of total freight traffic 
in the future. 
Innovations such as specialized freight cars, automated classification 
yards, centralized traffic control, mechanized maintenance, and automation 
of clerical functions have had significant consequences during the postwar 
period. In adjusting to increased demands there are many areas of innovation 
that promise significant gains in railroad productivity. Containerization, 
piggyback, and unit-train technology may act to regain some of the freight 
lost to competing modes. Freight-car management systems such as TOPS, TRAINS, 
and TRAINS II will work to match the supply of freight cars with the demand 
to increase car utilization and productivity. Train scheduling will provide 
increased productivity and dependability through the operation of shorter 
trains and more frequent schedules. Instituting the procedures of modern 
managerial accounting will result in improved costing, pricing, and profit 
9Ibid., p. 322. 
10 .. f .. . Assoc1at10n 0 Amer1can Ra1lroads, Op.C1t., p. 7. 
3 
analysis. Stimulation of and planning for new markets for railroad service 
is an additional area of recommended innovation. ll 
Railroad research is progressing rapidly toward cost-effective responses 
to many of the problems which have plagued the industry. Although budget 
allocations for railroad research are low in comparison with those in other in-
dustries, the federal government has increased its involvement through the Federal 
Railroad Administration. 12 Current research programs include tank car safety, 
locomotive cab safety, terminal problems, coupler safety, environmental 
matters, and possibly the most promising, traintrack dynamics. 13 
One major factor which may tend to increase reliance on railroads is the 
energy efficiency inherent in railroad operation as compared with competing 
modes of transportation. A study done by Missouri Pacific's Traffic Research 
Division established the energy requirements of railroads as follows: rail-
roads required 536 to 791 BTU per net ton-mile as compared with 2,518 to 
2,800 BTU per net ton-mile for motor carriers. Other forms of transport 
require even more fuel t the least efficient mode being helicopters, which 
consume 187,000 BTU per net ton-mile. Railroads perform more work for the 
amount of energy consumed than do most competing transportation modes. 14 
Railroads are concerned with other environmental considerations in addition 
to the conservation of energy. Even though less than ~ percent of all smoke 
produced by business was caused by locomotive diesel engines, the railroads 
expended $2.7 billion in 1972 for the control of smoke and emissions. Rail-
roads are also attempting to discover ways of preventing dust from blowing 
out of open freight cars. Other environmental programs currently being 
undertaken by railroads include clearing rights-of-way of litter and dis-
posing of used materials such as crossties, old freight cars, and dirty 
lubricants which have been used in locomotives. 15 
Perhaps the major obstacle to be overcome by the railroads in the future 
is that of deferred maintenance. since the switch in the 1950s from stearn 
to diesel locomotives, accidents involving the resulting longer and faster trains 
IlTask Force on Railroad Productivity, ~.cit., pp. 282-314. 
l2Ibid ., pp. 314-318. 
13Association of American Railroads, 3£.cit., p. 8. 
14Gus Welty and Robert D. Bartley, "Guardians of the Environment, Con-
servers of Energy," Railway Age, 10 December 1973, pp. 34-36. 
l5I bid. 
4 
have increased in alarming numbers, due largely to the deteriorating and 
unsafe track conditions. Only recently have railroads begun admitting the 
consequences of deferred maintenance. The cost of replacing worn-out rail 
and ties alone is estimated at $5.8 billion for the entire industry. The 
extent of deferred maintenance is relatively great for the Penn Central; 
the Chicago, Rock Island and Pacific; the Missouri-Kansas-Texas; the Kansas 
City Southern; the Reading; and the Lehigh Valley, as opposed to such 
systems as the Santa Fe, the Union Pacific, and the Chessie, which have 
little or no deferred maintenance. 16 
A workable solution to the problem of deferred maintenance has not yet 
been discovered. Railroads often hold that it is not their responsibility 
to maintain track on which they operate at a loss. In efforts to improve 
poor trackage, shippers have individually or in groups offered funds as 
interest-free loans or as outright gifts to railroads to effect the repair 
of bad track. Such states as New York and New Jersey have provided funds 
specifically for deferred maintenance and the United States Congress is 
considering various alternatives. 17 Whatever an acceptable solution may 
be, it is certain that before united States railroads can perform to 
capacity, this problem of deferred maintenance, along with others, must be 
solved. 
16Lewis A. Phelps, "As Railroads Defer More Maintenance, Number of 
Accidents Increases Sharply," The Wall Street Journal, 10 October 1974, 
p. 34; Gail Bronson, "More Disgruntled Shippers Underwrite Routine Railroad 
Maintenance Inspection," The Wall Street Journal, 16 October 1974, p. 40; 
Bill Paul, "Federal Effort to Reduce Rail Accidents is a Bust; Many Factors 
Share the Blame," The Wall Street Journal, 21 October 1974, p. 22. 




Estimation of Missing Values 
In most cases the data from 1950 to 1972 were available. However, for 
the small number of variables with missing values, estimations were made to 
be used in the analysis. The estimation for a missing value was made by 
either a first degree, a second degree, or a third degree polynomial 
equation obtained from the OMNITAS computer program POLYFIT. The equation 
with the lowest residual standard deviation not producing a negative 
number was generally selected as the estimator. 
Multiple Regression Analysis 
According to Clark and Schkade, "regression analysis is concerned with 
the derivation of a mathematical model with which to relate quantitatively 
the variation of a dependent variable with the variations of one or more 
independent variables." l8 The model equation takes the form: 
Y 
c 
where the X's are specific independent variables, the S's are regression co-
efficients, A is a constant, and Y is the predicted value of the dependent 
variable. c 
The computer program SPSS (Statistical Package for the Social Sciences) 
using the stepwise mode of the subprogram REGRESSION was used to analyze the 
data. This program first picks the independent variable which best correlates 
with the dependent variable and then proceeds to pick variables, one at a time, 
which provide the best prediction in conjunction with the variables already 
in the equation. 
The SPSS stepwise multiple regression program makes available a series 
of regression equations, one for each step for which the program is able to 
enter another variable before it reaches certain preset cutoff values. The 
equation that has the highest R2 (coefficient of determination), the lowest 
a level for the significance of the coefficients, the lowest coefficient of 
variability, and the lowest a level for the significance of the regression 
equation, or the optimal combination of these factors, is picked as the 
predictor regression equation. 
18 Charles T. Clark and Lawrence L. Schkade, Statistical Analysis for 
Administrative Decisions, 2nd ed. (Cincinnati: South-Western Publishing Co., 
1974), p. 605. 
6 
Independent Variables Forecast 
Variables included in the chosen predictor equation were run on the 
STATPAK, TREN, OMNITAB, and POLYFIT computer programs to fit the base 
period data, 1950 to 1972, to first degree and second degree polynomials, 
an exponential curve l and a Gompertz curve (if possible). Extrapolations 
of these variables for each curve were then computed for the years 1975, 
1980, 1985, and 1990. 
The standard error of estimate was computed for each variable and for 
each of its curves. The curve yielding the best fit as judged by the 
standard error was generally chosen in each case to be used in the re-
gression equation. 
Dependent Variable Forecast 
The forecasted values for each selected independent variable for the 
year 1975 were substituted into the regression equation to yield a forecast 
for the 1975 tons of revenue freight transported by rail in Texas. This 





The data for the dependent variable, tons of revenue freight carried by 
rail, were found in various editions of the Annual Report of the Railroa~ 
Commission of Texas for the years 1952 to 1972. Data for the years 1950 
and 1951 were found in the 1954-1955 edition of the Texas Almanac. All 
railroad companies in the state of Texas were included in the variable, tons 
of revenue freight carried by rail. Some ambiguity may result, however, 
from the practice of recording a shipment whenever the lading is exchanged 
between carriers. The base period data for revenue freight carried by rail 
in Texas is presented in Figure 1 and Table 1. 
Independent Variables 
Twenty-nine independent variables were included in this research project. 
The variables and their computer titles are listed in Table 2. These variables 
will be referred to by their computer titles. 
The variables APPAREL, CHEMICAL, ELECMACH, FA BME TAL , FOOD, LUMBER, METALS, 
NONELECM, PAPER, PETRCOAL, STCLGLAS, TOTALVAM, and TRANSEQP were all found in 
two publications: Annual Survey of Manufactures, by the U.S. Department of 
Commerce, Bureau of the Census, for the years 1950 to 1953, 1955 to 1957, 
1959 to 1962, 1964 to 1966, and 1968 to 1971; and the Census of Manufactures, 
Volume III, Area Statistics, by the U.S. Department of Commerce, Bureau of 
the Census, for the years 1954, 1958, 1963, 1967, and 1972 (Preliminary 
Report). 
The variables CRUDEPET, MINERAL, NATGAS, NATGASLQ, and SANDVEL were all 
found in the Minerals Yearbook, by the U.S. Department of the Interior, Bureau 
of Mines, for the years 1950 to 1971. Data for 1972 were found in the Mineral 
Industry Surveys, Annual, Preliminary, by the U.S. Department of the Interior, 
Bureau of Mines. 
The variables AUTOREG, BUSREG, TRUCKREG, and VEHICLES were all found in 
Highway Statistics, Summary to 1965 by the U.S, Department of Transportation, 
Federal Highway Administration, Bureau of Public Roads, for the years 1950 to 
1965. Data for the years 1966 to 1972 were found in Highway Statistics, by 
the U.S. Department of Transportation, Federal Highway Administration, 
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FIGURE 1. RAil TONS OF REVENUE FREIGHT IN TEXAS 
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1975 
TABLE 1. REVENUE FREIGHT CARR;rED BY RAIL IN TEXAS 
Year Tons Year Tons 
1950 155,970,914 1962 155,728,821 
1951 171,974,878 1963 158,750,736 
1952 171,536,799 1964 173,074,704 
1953 163,120,463 1965 181,553,163 
1954 151,639,475 1966 197,208,761 
1955 166,742,660 1967 183,742,685 
1956 163,448,004 1968 193,822,546 
1957 156,218,472 1969 201,455,133 
1958 152,687,265 1970 211,069,076 
1959 162,985,269 1971 208,878,010 
1960 149,360,161 1972 222,303,703 
1961 157,700,142 
Source: Railroad Commission of Texas, Annual Report of the Railroad 
Commission of Texas (Austin: Railroad Commission of Texas, 
1951-73 editions). 
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TABLE 2. COMPLETE TITLES AND COMPUTER TITLES OF VARIABLES 
Complete titles Computer titles 
Dependent variable: 
Tons of revenue freight carried by rail 
Independent Variables: 
Apparel and related products* 
Automobile registrations 
Bus registrations 
Cash receipts from farm marketings 
Chemical and allied products* 
Crude oil and products pipeline mileage 
Crude petroleum production 
Electrical machinery* 
Employees on nonagricultural payrolls 
Employment in manufacturing industries 
Fabricated metal products* 
Food and kindred products* 
Lumber and wood products* 
Motor vehicle registrations 
Natural gas liquids production 
Natural gas production 
Nonelectric machinery* 
Paper and allied products* 
Petroleum and coal products* 
Primary metals* 
Resident population estimates 
Sand and gravel production 
Stone, clay, and glass products* 
Total gasoline consumption 
Total personal income 
Total value added by manufacture 
Transportation equipment* 
Truck registrations 
Value of mineral production 
































The rema~n~ng variab~es came from different sources, The variable 
GASOLINE was found in Petroleum Facts and Figures, by the American Petroleum 
Institute, Division of Statistics, for all years. INCOME was taken from the 
Survey of Current Business, by the U.S. Department of Commerce, Social and 
Economic Statistics Administration, Bureau of Economic Analysis, for all 
years. The variable POPULATN was found in Population Reports, 
Series P-25, by the U.S. Department of Commerce, Social and Economic 
Statistics Administration, Bureau of the Census, for all years. The variable 
MFGEMP was taken from an unpublished "Report of Employment," submitted to the 
U.S. Department of Labor, Bureau of Labor Statistics, Division of Manpower 
and Employment Statistics, for all years. NONAGEMP was found in Employment 
and Earnings, States and Areas 1939-1972, Bulletin 1370-10, by the U.S. 
Department of Labor, Bureau of Labor Statistics, for all years. The variable 
FARMREC was taken from Farm Income Situation Supplement, Farm Income, State 
Estimates, by the U.S. Department of Agriculture, Economic Research Service, 
for all years. The final variable, PIPELINE, was found in Transport Statistics 
in the United States, Part~, Oil pipe Lines, by the U.S. Interstate Commerce 





The predictor regression equation chosen from the SPSS computer program 
was from step ten. The equation is: 
RAILCAR = 152.15082 FABMETAL - 0.77856 SANDVEL 
+ 0.21297 CRUDEPET - 0.04337 MINERAL 
+ 80.25791 CHEMICAL - 373.28613 LUMBER 
- 0.02102 NATGAS - 111.28568 APPAREL 
+ 173.59303 STCLGLAS - 13.96414 POPULATN 
+ 276742.15402 
with a coefficient of determination of 0.99362, a coefficient of variability 
of 1.33567 percent, and a significance level of 0.005. Table 3 is a re-
production of step ten of the SPSS program. 
Independent Variables Forecast 
The base period data for the ten chosen variables are presented in Appen-
dix A. These independent variables in the regression equation were each 
fitted with a first degree polynomial, a second degree polynomial, an 
exponential curve, and a Gompertz curve (if possible). Extrapolations of the 
variables are graphed in Appendix B. Generally, the curve with the smallest 
standard deviation was chosen as the forecast for that variable. Table 4 
contains the forecasted values for the ten independent variables for the 
years 1975, 1980, 1985, and 1990. 
Dependent Variable 
The forecasted values for each independent variable were substituted into 
the regression equation at the appropriate times to produce forecasts for the 
total tons of revenue freight carried by Texas railroads for the years 1975, 
1980, 1985, and 1990. These regression forecasts are presented in Table 5 
and Figure 2. Figure 2 also includes the base period data and first degree 
polynomial, second polynomial, and exponential extrapolations of 
revenue tons of freight carried by rail in Texas, for comparative purposes. 
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TABLE 3o STEP TEN OF THE SPSS STEPWISE MULTIPLE REGRESSION PROGRAM 
DEPENDENT VARIABLl" IIAILCAR TOUL TONS OF REvENII!: FRf.IGHT CAR~IF.:D 
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_ ••••••••••• _ •• _ ••••• VAIIIA8LES TN T~E EQUATION •••••••••••••••••••••• • ••••••••• VARIABLES NOT IN THE E~UATION ._.--. __ ._. 
VARIAF!I.E F! BETA 5TD ERROH B F VARIAIlL~ PAIITUL TOL~R ANCE F 
"AR"'El AL l'5i>,15082 2.t~83111 21,~2'555 5i1,~2'1~q GASOLINE ,"'~b58 ,I blj/j~ ,11123'12 
ELAlITiCITY ,3253'1 
!lANDVEL _,o7Te511 ",2r.l8b8 ,23'17'1 lil;5~221 INCOMl ,287'11 ,~"'2'1b ,'1'1~23 
ELASTICITY -,12b25 
~RUDEPET ,212'17 1,I21b'l ,ill '1'12 114,2118~'1 VlHICLES , 37~'I~ ,"1lI25~ 1,7552'1 
ELASTlCITV 1,2752b 
MINERAL -,il~3J7 -2,27307 ,004'11 78,i!1352 ~FGeMP ,1~b21 ,"252S ,2~1112'1 
fLAlITICtTy -1,148 I 0 
CHEMI CAL 80,257'11 2,'I~82'" 8,3~i'l0~ "2,b~bll" NONAGEMP ,1'1~'1~ ,,,-,llIb/j2 ,~3~3b 
ELASTICITY ,71b30; 
LUMBER "313,28bI3 -I,"~ I '13 b0,3~272 31j,2b78~ TOTALvA" ,211~'1'1 ,1d"'Sb8 ;'1723'1 
ELASTICITY ",2'5322 
NUGAS -,"21 111 2 -1,5177'1 ,0~5'18 12,150711 FAIIMREC - ,15 8 '5" ,038'8 ,283~5 
ELASTlCITY -,723b4 
APPAREL -III,2115 b8 -,73434 37,737b7 8,b'l~I~ TRA"S~QP ,15271 ,1i!7~2~ ,2b2bb 
El ASTICTTV -,14~11I 
SHLGLAS 173,5'13"'3 1,1'I2b2 511,87'110 tI;b'l2~5 NONELEC'" ,i>15'1~ ,(.l1328 ,S3813 
ELASTICITY ,270111 
POPULATN -I3,'1b~l~ ·,7~12b 5,552"'1 0,3257'1 FOOD -,I~b~5 ,I"IlI172 ,I2blll8 
ELASTtCITV -,77!l7~ 
(CONSTANT) j>7b7~2,15~02 METALS ,31<'31 ,i!j>"/j~ 1,II!'1ill 
PAP!:II ,1'lUS~ ,,,,2"'B ,u32!>'1 
PETIolCOAL ,j>'l'5~5 ,~'57'1q 1,051'1'1 
T>lUC~RFG ,UIIIS'I ,""'2I1U 2,]]b8~ 
PIPELINE 1,"'1'1'1'''' I,,,,,"~PI~ .!,~~i'(1I" 
"'ATGASL" ,'2bA~ ,.,,,,I\/IU 1,315bS 
EUCMACH ,357~'" ,"" 1:171 I, b"b701 
AUTOREr. ,';>7U7 ,"''''2I1S 1,3i'I3U 
BUSIolEG ., ""lqq<; ,IU4111\ ,1'1" H'l 
TABLE 4. FORECASTS FOR THE INDEPENDENT VARIABLES IN THE REGRESSION EQUATION 
Independent Year Type of 
Variable 1975 1980 1985 1990 Curve 
FABMETAL 1,335.82 1,963.24 2,718.72 3,602.25 Second degree 
SANDVEL 36,707.2 39,717.1 42,726.9 45,736.7 First degree 
CRUDE PET 1,204,960 1,270,660 1,339,940 1,413,000 Exponential 
I-' MINERAL 7,163,910 8,463,860 9,999,690 11,814,200 Exponential U'I 
CHEMICAL 3,134.21 3,697.66 4,261.11 4,824.57 First degree 
LUMBER 206.892 260.339 327.592 412.219 Exponential 
NATGAS 9,563,980 11,189,300 12,998,800 14,999,400 Gompertz 
APPAREL 675.270 961.824 1,305.31 1,705.73 Second degree 
STCLGLAS 613.153 766.355 933.622 1,114.96 Second degree 
POPULATN 11,801. 7 12,339.4 12,795.8 13,180.4 Gompertz 
TABLE 5. FORECAST OF REVENUE FREIGHT CARRIED 
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TABLE A-I. APPAREL AND RELATED PRODUCTS VALUE ADDED 
BY MANUFACTURE IN TEXAS 
Millions of Dollars Year Millions of Dollars 
75.8 1962 179.2 
82.9 1963 223.8 
89.6 1964 245.3 
103.2 1965 242.8 
98.7 1966 285.5 
99.8 1967 344.7 
114.3 1968 362.9 
131.3 1969 399.7 
140.0 1970 435.4 
159.4 1971 498.2 
168.6 1972 553.8 
161.0 
*OMNITAB third degree equation estimate. 
Sources: U.S. Department of Commerce, Bureau of the Census, Annual Survey of 
Manufactures (Washington: Government Printing Office, 1950-71 
editions). 
U.S. Department of Commerce, Bureau of the Census, Census of Manu-
factures, volume III, Area Statistics (Washington: Government 
















TABLE A-2. CHEMICAL AND ALLIED PRODUCTS VALUE ADDED 
BY MANUFACTURE IN TEXAS 
Millions of Dollars Year Millions of Dollars 
477.5 1962 1,437.8 
603.7 1963 1,644.7 
691.8 1964 1,809.9 
777.1 1965 1,989.2 
722.1 1966 2,156.1 
965.7 1967 2,076.7 
958.0 1968 2,246.0 
1,044.8 1969 2,516.9 
1,054.8 1970 2,551. 2 
1,271.3 1971 2,886.2 
1,343.3 1972 3,237.2 
1,338.5 
Sources: U.S. Department of Commerce, Bureau of the Census, Annual. ~~~ 
of Manufactures (Washington: Government Printing Office, 
1950-71 editions). 
U.S. Department of Commerce, Bureau of the Census, of 
Manufactures, volume III, Area Statistics (Washington: Government 

























































Sources: U.S. Department of the Interior, Bureau of Mines, Minerals Yearbook, 
volume III, Area Reports (Washington: Government Printing Office, 
1950-71 editions). 
u.S. Department of the Interior, Bureau of Mines, Mineral Industry 
















TABLE A-4. FABRICATED METAL PRODUCTS VALUE ADDED 
BY MANUFACTURE IN TEXAS 
Millions of Dollars Year Millions of Dollars 
22.7 1962 269.2 
96.1 1963 308.6 
89.5 1964 353.5 
106.8 1965 421.1 
131.5 1966 487.2 
135.3 1967 571.9 
145.9 1968 621.7 
173.7 1969 678.3 
239.0 1970 833.2 
262.1 1971 938.0 
256.6 1972 1,166.5 
269.5 
*OMNITAB third degree equation estimate. 
Sources: U.S. Department of Commerce, Bureau of the Census, Annual Surve~ of 
Manufactures (Washington: Government Printing Office, 1950-71 
editions) • 
U.S. Department of Commerce, Bureau of the Census, Census of 
Manufactures, volume III, Area statistics (Washington: Government 
















TABLE A-5. LUMBER AND WOOD PRODUCTS VALUE ADDED BY 
MANUFACTURE IN TEXAS 
Millions of Dollars Year Millions of Dollars 
92.8 1962 81.3 
91.6 1963 108.8 
84.9 1964 115.8 
94.2 1965 125.1 
76.4 1966 125.1 
85.0 1967 145.8 
81.9 1968 144.3 
69.1 1969 176.2 
78.6 1970 159.8 
87.3 1971 197.1 
79.8 1972 341.8 
78.2 
Sources: U.S. Department of Commerce, Bureau of the Census, Annual of 
Manufactures (Washington: Government Printing Office, 1950-71 
editions). 
U.S. Department of Commerce, Bureau of the Census, Census of 
Manufactures, volume III, Area statistics (Washington: Government 
Printing Office, --,-19~1963, 1967, and 1972-pre1iminary 
editions). 
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TABLE A-6. NATURAL GAS PRODUCTION IN TEXAS 
Year Millions of Cubic Feet Year Millions of Cubic Feet 
1950 3,126,402 1962 6,080,210 
1951 3,781,136 1963 6,205,034 
1952 4,147,805 1964 6,490,202 
1953 4,383,158 1965 6,636,555 
1954 4,551,232 1966 6,953,790 
1955 4,730,798 1967 7,188,900 
1956 4,999,889 1968 7,495,414 
1957 5,156,215 1969 7,853,199 
1958 5,178,073 1970 8,357,716 
1959 5,718,993 1971 8,550,705 
1960 5,892,704 1972 8,657,840 
1961 5,963,605 
Sources: U.S. Department of the Interior, Bureau of Mines, Minerals Yearbook, 
~~~ III, Area Reports (Washington: Government Printing Office, 
1950-71 editions). 
U.S. Department of the Interior, Bureau of Mines, Mineral Industry 
















TABLE A-7. RESIDENT POPULATION ESTIMATES IN 
TEXAS 
Thousands of Persons Year Thousands of Persons 
7,776 1962 10,053 
8, III 1963 10,159 
8,314 1964 10,270 
8,336 1965 10,378 
8,382 1966 10,492 
8,660 1967 10,599 
8,830 1968 10,819 
9,070 1969 11,045 
9,252 1970 11,197 
9,405 1971 11,428 
9,624 1972 11,649 
9,820 
Source: U.S. Department of Commerce, Social and Economic Statistics Administra-
tion, Bureau of the Census, Current Population Reports, Series P-25, 
"Population Estimates and Projections" (Washington: Government Printing 
Office, number 304 - April 1965, number 460 - June 1971, number 488 -















TABLE A-8. SAND AND GRAVEL PRODUCTION IN 
TEXAS 
Thousand Short Tons Year 
























Source: U.S. Department of the Interior, Bureau of Mines, Minerals Yearbook, 
volume III, Area Reports (Washington: Government Printing Office, 
1950-71 editions). 
U.S. Department of the Interior, Bureau of Mines, Mineral Industry 
















TABLE A-9. STONE, CLAY, AND GLASS PRODUCTS VALUE 
ADDED BY MANUFACTURE IN TEXAS 
Millions of Dollars Year Millions of Dollars 
36.5 1962 278.2 
57.8 1963 306.0 
79.2 1964 325.9 
99.7 1965 317.1 
133.8 1966 333.1 
163.5 1967 366.4 
176.2 1968 393.1 
162.7 1969 441.0 
236.3 1970 450.6 
269.3 1971 503.8 
240.3 1972 606.1 
265.5 
*OMNITAB first degree equation estimate. 
Sources: U.S. Department of Commerce, Bureau of the Census, Annual Survey of 
Manufactures (Washington: Government Printing Office, 1950-71 
editions). 
U.S. Department of Commerce, Bureau of the Census, Census of 
Manufactures, volume III, Area Statistics (Washington: Government 
















TABLE A-l0. VALUE OF MINERAL PRODUCTION IN 
TEXAS 
Thousands of Dollars Year Thousands of Dollars 
2,673,950 1962 4,323,557 
3,268,555 1963 4,427,474 
3,379,813 1964 4,533,078 
3,647,913 1965 4,718,826 
3,730,705 1966 5,022,041 
3,993,310 1967 5,406,371 
4,241,258 1968 5,505,831 
4,484,538 1969 5,769,970 
4,033,311 1970 6,401,999 
4,219,757 1971 6,807,955 
4,134,901 1972 7,211,551 
4,237,958 
Sources: U.S. Department of the Interior, Bureau of Mines, Minerals Yearbook, 
volume III, Area Reports (Washington: Government Printing Office, 
1950-71 editions). 
U.S. Department of the Interior, Bureau of Mines, Mineral Industry 
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FIGURE B-2. CHEMICAL AND ALLIED PRODUCTS VALUE ADDED 
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